14                                    PHYSICS OF THE AIR
Obviously, the relatively cool wet bulb gains heat by conduction from the adjacent atmosphere and loses heat througtu evaporation. There is also absorption and emission of radiation, but when the ventilation is ample—3 meters per second or more—the net gain or loss of heat by this process is negligible in comparison with that by conduction or evaporation, respectively. Radiation effects may be still further reduced by surrounding the thermometer and its stem with a suitable wet-lined, reflecting shield, preferably of the Dewar-bulb type. For most purposes, however, the use of a shield is unnecessary. It may be assumed, then, that the equilibrium or steady temperature of an amply ventilated wet-bulb thermometer is that at which the heat it gains by conduction from the passing air is equal to the heat it loses by evaporation.
The details of the processes of evaporation and heat conduction involved are not all fully known. But it is known that when radiation effects are excluded, the equilibrium temperature is measurably independent of the rate of ventilation, which, under these conditions, is only a convenient means of quickly attaining a steady state. In the extreme case of simple molecular diffusion in an otherwise stagnant atmosphere, it seems safe to assume that the space immediately adjacent to the wet surface is fully saturated at the temperature of the wet bulb, and that heat is supplied by molecular bombardment of the air. Furthermore, if the temperature is not affected by ventilation (all radiation effects excluded) it seems that identically the same conditions just stated, or their equivalents, must hold whatever the ventilation.
In so far as these assumptions are true, it follows that during a steady state the gain of heat Q per unit time, say, is given by the equation
Q = ms(t - O,
in which m is the mass of previously free air, temperature t, that during the time in question comes into actual contact with the wet-bulb, temperature t'', and 5 its average specific heat, at constant pressure, between these temperatures.
Similarly, the equal amount of heat simultaneously lost is given by the equation
Q = —-^-rmL^
in which e' is the saturation vapor pressure at the temperature t', e the vapor pressure in the free air, B the current barometric pressure, r the ratio of the molecular weight of water to the equivalent molecular weight of the free air, and L/, the latent heat of vaporization at the temperature t'.
Hence, equating the two values of Q.

